This document contains some elements of the theory of directionally asymmetric friction for internally architecture materials (IAMs), as well as experimental details relating to friction tests and manufacturing and testing of IAMs exhibiting friction asymmetry.
This relation appears in the main text as equation (13).
Section S2

Calculation of the force transformation coefficient
We consider a straight beam clamped at one end (point O) . The other end is attached to a slider A, which slides over a stationary rigid block B without rotations.
Since the slider cannot rotate, by neglecting the slider dimensions the whole element can be represented by a half of a fully clamped beam of length 2l loaded at the middle by concentrated force 2f, where
Deflection of such a beam in local coordinates (z, ) shown in Fig. 2a reads (e.g., 4 ):
where E is the Young's modulus of the material of the beam, I is the moment of inertia. From here the deflection of the beam end (z=l) is fl 3 /(12EI). The part l of the beam length that would cross the line of sliding is given by
The presence of the rigid block has created axial strain in the beam of l/l, which gives rise to an axial force ESl/l, where S is the cross-sectional area of the beam. Then, using equation (S4) and (S5), we obtain the following equation for the normal force N:
Its solution reads
Finally, the force transformation coefficient is given by
The dependence of  max on the friction angle according to equation (15) in the main text is illustrated in Fig. S1 . Figure S1 . Dependence of the layer inclination angle  max , which corresponds to a maximum in the friction asymmetry, on the friction angle . Table S1 shows the results of elastic finite element computations of the force transformation coefficient for different values of Poisson's ratio. At least three tests were conducted for each case and the average values were used to calculate the coefficients of static and kinetic friction. The peak force was used to obtain the coefficient of static friction, while the curve after the peak was used to estimate the coefficient of kinetic friction. Fig. S3 shows the experimentally recorded friction forces. The values of the kinetic friction coefficient were determined by averaging over each curve past the peak. Depending on the orientation of printing, the coefficient of static friction varied from 0.31 to 0.37. A smaller degree of variation was recorded for kinetic friction with the coefficient of friction ranging from 0.28 to 0.3. It can be concluded that despite some sensitivity of the friction characteristics to the printing direction, there is sufficient consistency in the results, particularly with respect to the difference between the static and kinetic friction. Hence, representative values for the static ( static = 0.34) and kinetic ( kinetic = 0.29) coefficient of friction were used in finite element simulations in this work. Based on the same principle, IAMs with directionally asymmetric friction torque in rotational movement were also developed, see Fig. S7d and S7e. The sliding force and the torque in easy and hard directions for translational and rotational movements and their respective ξ-values quantifying the magnitude of friction asymmetry are listed in Table S2 . 
